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POROUS MEDIA WITH DOUBLE POROSITY II 
Integrating the first on f~)-and (A.25) on f~+p, with the second gives 
v"((~ o ) )~,  - v"<np ~ ) . .  - n'V"p~ = 0, 
or  
169 
V"(c"e"(u ~ - ~"p~ ) = 0. (A.26) 
The tensors c" and c(' are here complex-valued and co dependent. 
- The second macroscopic relation comes from mass balances. We start with 
Equations (A.11b) and (A.16b): 
V,v) + v"v~ : 0, v) - <v~ >. :  <v~ >.. 
Integrating the first on f~)-and, using the second, we obtain: 
V"(v~)n'= -~7~ , v )NfdS-  In'l , (<v~ >.+ (vp~)a)NfdS. 
Finally, now using the Darcy laws (A.20) and (A.22) for the pores and the fractures 
leads to 
V"((kr),,V"p~ ) = -7,"icoe"(u ~ - [3"icop~. (A.27) 
References  
Auriault, J. L. and Boutin, C., 1992, Deformable porous media with double porosity. Quasi-statics. I, 
Transport in Porous Media 7, 63-82. 
Auriault, J. L., 1990, Behaviour of porous saturated eformable media, in F. Darve (ed.), Geomaterials: 
Constitutive Equations and Modelling, Elsevier, Amsterdam, pp. 311 328. 
Auriault, J. L., 1991, Heterogeneous media. Is an equivalent macroscopic description possible? Int. J. 
Engn. Sci., 29, 785-795. 
Johnston, D. H., ToksSz, M. N., and Timur, A., 1979, Attenation of seismic waves in dry and saturated 
rocks: II. Mechanisms, Geophysics 44, 691-7ll .  
O'Connell, R. J. and Budiansky, B., 1977, Viscoelastic properties of fluid saturated cracked solids, J. 
Geophys. Res. 82~ 5719-5735. 
Toks6z, M. N., Johnston, D. H., and Timur, A., 1979, Attenation of seismic waves in dry and saturated 
rocks: I. Laboratory measurements, Geophysics 44, 681-690. 
Van Golf-Racht, T. D., 1982, Fundamentals of Fractured Reservoir Engineering, Elsevier, New York. 
